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(54) RADIO WAVE ABSORBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To exhibit a radio wave 
absorbing power in a high frequency range, including 
millimeter wave bands by fixing a radio wave absorptive 
material to a conductor plate which is composed of a 
powder of magnetoplumbite type hexagonal ferrite 
wherein part of Fe is substituted with one or more kinds 
of metals, or its mixture with grain holders or sintered 
material. 

SOLUTION: Owing to the uniaxially anisotropic crystal 
magnetic anisotropy of a magnetoplumbite type 
hexagonal ferrite, a ferroelectric resonance phenomenon 
occurs at 40-60 GHz. Powders of magnetoplumbite type 
hexagonal ferrite BaFe8(Ti0.5Mn0.5)4O19 and Z type 
hexagonal ferrite Ba3Co2Fe24041 and epoxy resin are 
mixed at a wt. ratio 35:35:30 to form a composite 
material which is sheeted into a flat plate of 2.7 mm 
thick and backed with a conductor (metal) plate to form 
a radio wave absorber and an absorbing power of 20 dB 
or more at a frequency of 5-18 GHz in free space is 
obtd. from its absorbing characteristic. 
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(57) [S»] 

mm) ghz #fc#j6u&»s!««!ft«M*£««-r 

ft-5«iSKJK*T*oT, F e©— SB£4>&< tfe 11 
««±©&JSlT«&LfcV^h:/7>A*'f hSA^S 
7i7-f N^fflK GHz»©«jft»WWO-«©«H 




10 15 

JSljffift (GHz ) 



1 

t»#JR2] ISE?^ h / 7 >/H HA*fi7z 7 
-f M4, ffi&itMF e,,., A, 0,,Ti3n5MTS. 10 
oT, MttBa, Sr, Pb®'>&< tfc lfT^tl, 
AteA 1 fcb<«a„. . 0o.i (att4fl50»-f 

/3tt 2 ©V^-rn^T 
Sot, 0<X^6Tab^it4iNr®i:-r^«*3glfa 

[tt#iR3] WIBCDa«, Ti, Z r, Sn«'M<i 
fell> t&t2©/3f4. Co, Mn, Cu, Mg, Zn, 
N i ©'>&< tt> iaTafe^cli:*#jSi:-r-S^]S2 
fE®©«feB8:JK#„ 

[S*S4] 7i7-f h®t*SfeUgffet<B7i 20 
7-ft-M^tbt. &tttt£>ftA&ft©JI&*ffit2'? 
nh7"7WH hS/xTJa^x^-T h^2S^«±^l 
^•S-arfc%>OTr**C14n£»*fr-&ai*q|l. 2, 3 

^bifc*>©!fc feK^i^h 
©#&ifg#fr 6 ft -5 tt&RJRtm * SU*« _k K B£ b T a 
StSM^TiboT, bT, 

t> ia»©ai*si, 2, 3 ©v^ti^»rtH*©T^ 

h^WW hffl^*j|7i7'f hi, <hfe 11 30 

m<DX \±*)l$L7 x y-f h h b < «V;7** h zfy >/H 

[IH*S6] WB7^h^7>M hM/^li^x^ 
Jgl. 2, 3, 4, 5 OV>Tn^KlE*©««tlR«#. 

ismommtmiim] 

[0 0 0 1] 

*«Wit»»«#CWU 40 

mm?*. 

[0 0 0 2] 

[&*©&«] T-u-i;iftaj-<»i^-^©««s&±a^ m 

*fc«T«S§frS©*S«3*©««©&©IC«i£!RiK# 

£fto^&0, ^ntr^v^ 5U**f©J:3fcJlSHifeK 
*5V>Tfc. WfflpI(iE»:*«[!RflJM*:©liK«t!lS*oTV» 
5. 50 



( 2 ) "~" 1 1 -3 5 4 9 7 2 

2 

[ 0 0 0 3 ] MH z IK-ftGH 2 iI£T«9«ftR«# 

h (I»7iP7i'77'l/-t) ©ftH#:, a5?.V^«^- 
©»**»ffi«fcill«bfc*'&«ttflc»Cl»i*:«**fr* 

£a<$fl£tlTV>£>. (#^BB6 4- 1 0 8 0, 
0-112595, #^BS 54-27557) — 7j . 5 
'J *#ffl©*«!RJK#t bTttJfttft,ftJK*«ffl bfcfc© 
*-*>»©»«tt<m*«V»fcm«!Mt#: (KM 
¥4-3 4 02 9 9) fc£*«tefl!;SttTV»«. 

[0004] *fc*^««/^*-5>rt©#iBffli«* 

#«»©l*i»c!MiU 7fftt&©fiM£B-&tt&fefli 
*3ttTV>* «*B8¥9- 1 1 5 7 0 7, #i?9 - 1 
1 5 7 0 8) . 
[0 0 0 5] 

[^i^Ml/J;5it5SI] L*»U _LfE©;*fcf* 

©H«±, »«»tt«»»6n-&±IB©Hj||[»3i(t»GHz 
£P&5nTV>5. Hffl±+7T^: (2 0dBRJb) 

#«©t>©*«a*nTv»«. 

[0 0 0 6] A*l7in7!?X7'l/-7-7i7-f 
e»^€»«^K)K^«> 2 0GHz T?RWW£*W 
tS*», 3USfl»K:*V»T»4^tr^;V'S7x7-f htR 

*. ®^*<«^j$^c©M«±, »*tt«ia«5fctonTb* 

V». «jfiEK:*V»T3^hKfeaf©WjHj**«* 
•5. 

[0 0 0 7] GHz#fc*Wrtt. 7i 7-f h©<tfi«C7J 
-*=;Wft©»flc*(lf]B«KiBl*bft:*^att«E««fflV> 
£©»£-fc:feV>T, 4*tt©*afl3*H*fc*K 
H*tt^7^-^^ *&#©«£& i3feSrtS©*T!* 

ffl (m* (4«^M^©*^, u" (4i«^Sa^©j^ 

[0008] sec, »jftjfc»tt"bejKfc»i«)*ct*« 
wt&rctb, ^ifixs±©« : 3ife^s-et4^<, 37. h 

[0 0 0 9] *fc, S'J»IUfl©*«i«#iUT, Jftfii 
Aflt*fflV»fc«jft!RJRflctt, RttttllBtt«ft*j&», ^© 
fill. **S«©J»S36«jl5.»Tr*0» SicH5^D>© 

[ooio] s& jr. *-*>*©i«tttt»sfflv>& 
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[ooi i] Mtaov^hy^ws'-f hmtt 

[0 0 12] -«S(C. &M3?©« 

[0 0 13] tJ15T?S»flcfcbT, «8«^©. 

tHESnTVi*. (ftH¥9-2 3 0 8 7) bj^bfctf 
COJ:5Jte*teTtt. RiR#OS)J»K, RJK#BtO 20 

[0 0 14] *58q9tt, £©±3fc«£*ailflC:|3tt*HI 

m*RiR#«««-rs £ t * a w t-r*. 

[0 0 15] 

[0 0 16] (1) 7i7-f hOWS&llSf W 

mzm&hizhofr &tt««n[RjR«m. %>b<ia:7x 

7-f h©&|gte^S&5m}£R«#**£^«-hK:05£ 
bT&*««|fttt#:Tr*oT, htbTFe 

[0017] (2) iWBTyjfchi/^wt-r 

:7x5-f MS, ffiffciSMF e,,., A I 0,,T^$n-5ffl 
^T*^T, MliBa, Sr, P b ©'>&< t 1 IT 40 
&0, AttA 1 *>L<ttoo.i 5o.i (att4«©Bgf :t 
>£&£&Jg> /3 2 «©B§-f :*>,!: ©Wf 
n^T$oT0<X^6T$5ii*!|$ii:n (1) 

[0018] ( 3 ) MfZ© ait. Ti, Z r , S n ©4> 
&<tfeli, m(fe©3«> Co, Mn, Cu, Mg, 
Zn, N i 0'M<tfe UTa&SCii&Mi-rs 

(2) fB«©tt&BftiK<*:. 

[0 0 19] (4) 7i7-f KffltWifcBtffeK 




4 

«±«#attfc'b©Tra.6i:£*tt«£-r* (1) , 
(2) . (3) 0l>mft>£G*®«ttR«l{*. 
[0 0 2 0] (5) 7i7-fHOWSfciatf««)$ 

bT&S«i£RiK#T£>oT> bT, '> 

a<ifeits© (i) . (2) . o) cowm^ 

EtOV^h^^H hSATjft^x^-r hi, '> 
^<tfellSOXWl7i7-f hfeb<«vy^ 
h7"7WH MWOAM7i7-f h (WSJ, YS! 
SsfcttZSI) t*S^S*fct>©T?**c:i:&W«i:"J- 

[0 0 2 1] (6) i!2v^h7"7WHMA7ja 

7i7-f ho-m$irzit-£#&mmi<tiz.t$:ftmi:-r 

5 (1) > (2) , (3) , (4) , (5) wrtlfr 
lCfHm©«^RiK*. 
[0 0 2 2] 

[0 0 2 3] *«HT?»4, 7i7-f hOfWfsSJfctattT 
£#J$ttl£fi^bfct>©fr5fc£«&RJK#*sK fcb< 
«7i7-f hOj^^6^««ttR«Um««iSM{U: 
lC@ft bT&3^iS[RiR#:»;::fcV>T, 7i7^hiL 

b «6 -5 i 5 l£ b © T? & -5 .' 

[0 0 2 4] ■?*f*Y7y>rt't ^^§717^ h 

ST^h^WH h^A77ft7x7-< h B a F e, i 
O is . SrFe„0„, P b F e , , O, , T-« 4 0 ~ 6 0 

(,u'=lt' -iu") *»H1 ©cfc^ft^iggc^teS:^ 

[0 0 2 5] £©£S*GHzj»±©«»acK*Vvr;fc 

»<tt*±, , m" ©«WRWtt««— ft ©*#£« 
[0 0 2 6] *%B3T«, E©«k3fc««Jll*»**5pJ 

t tfc& br mu&<DBz <z>m&-zmMit& t u 
[0027] zo&mmfemt. v^f^whh 

^TNTjffi^x^-f h©Fe©— §gSrto©^Mt?S^-r-& 
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[0028] ^mwoTSf^hy^y/^ M7i7-f 

MS, «j5fc5t-C. MFe, -xA,0,,tU, Ht>Z 

CO 0 2 9] ±ffii£©MI;i, 2m<DW>1-*>tt&Z>&fo 
Z\<D Ba. Sr. PbO'> 

fc< tfc iaT*^>^<?:^®3fi©^14^&«F*L/V^ 
F e ©— ^£e&T&&J£T&£±f23£©A t bT(l 
3ffi©B&--r:*-><h&&&M> fcb<tea 0 , 0 O ., 
Tatt4ffi©6|--r:*><h;ft3&Jg> /3«2ffi©H-Y 
tfcS&JR) **, ^Vfe«nS. H^T, AtLT3tfO 10 

I v>fc«#» m 3 ©J; 5 It3£fi&te# 5 0 
GHz~l 0 0GHzg&irT5££atfcb*£&«>> 5 
0GHzK±T?»fPWIflBa:!RiR#:3fi(»*»-e#*. ±fc, 
AibTWfS©a... 0o.. fTSCtlCfcO, 02©— 
#J©± 5 (C36tttt^(ftAftft$ 1 GH z ~ 5 0 GH z IC 
-T3iI(h**W#&fcJ6, 5 OGHzJWTTldf^nJtg^K 

[0 0 3 0] MtH©3ffi.h&£>3rJg 1 fcbTttA 1 ftt&flg 
Tf*-S^>. $f£bV>. 20 

[0 0 3 1] ME©a:J3J:tf/3»WCIHJea*l.6 
*>©T?«:fc:V*#, otLT. Ti, Zr, SnO'>&< 
tt)lS& SfcfltbTCo, Mn, Cu, Mg, Z 
n, N i <D'Pti< £*> 1 a^©ffl.«--&t>-*lc*V^T«i6 

BR«ttfiB*wr*c:t*niBsnTv»*. x>6 

IC«k0, «««*©»*#«<{>-*-**» 0<X^6t* 

[0032] £©&i$i#tete, -«©feit(±Tibn« 

tt*tr*9Ttt*btl*itl4ft<, ft*07i?'fh 30 

[0 0 3 3] ^>*SE^ffl«RRiR*ICi5V» 
T. &#fctt»BMK#te**#Sns«*g&#©&mi 
PIStlTfcO. ».Cl£#*©*»!ftJKflsS*SM-*&© 

lea, rnmmmm (u'=u' -in") 
*±«dBk**t- *<*ic««»©iijnic^bT¥g8«^ 

[0 0 3 4] ^OJ:5ft:*«ia*OlWt**8t5fc 
a6lc. 9MH£AiMllESc®Jia:«7^hy?w < ('f h 40 

SA*i7x5< h*2ajset±» *>i/<tt7^h7* 

5W f-iAM7i7-f htX«JH7i5-r 
K Sfctt7^f«7*7>/W hSWAM7i7 
•fh (WS: BaM, Fe„0„ p Yl:Ba,M,Fe 

I I 0,,43<£tKZ§y : B a, M t F e, 4 0 4 | CCTMte 
2fifi©&JH) *S-&3*-5^tir=t 0, J£V»««T?** 
SlK^ U'=w' - J ) ©ffl€r±I2©^#lC-&fc 

[0 0 3 5] *fc*^»C«k*»JR^«, tni«i* 
Xa5tJ&:D5-5#l|EfT^JEK$nTV^-5AcJe). ^©— SB 50 



feu<tt^**»«t-r*c:t»c«t»j. mtt&mmz&m 

[0 0 3 6] *^©7i7'fHt *X*5£LT« 
£k bTtt, A-H7i7-fhOi^ 

[0 0 3 7] *^©7i5-f hOtM&fc&tffClSKP* 

jig, ->«; n >wjg«©&a#«ii^?wiBft icsiaft 

[0 0 3 8] h©»#*fcttttTt«»#l:I 
-e-Lfct)©. fel<(l7i5'f h«9jttttfle^&A:««tt 
R«l*m*H?rr*SMMS£LTtt, «»*te«^ic 

7;i/5«, ffl«^©S-«&JS«^&, «. I T 

o «fb'f>s?^Afli) fe£©*jg, 

[0 0 3 9] 

[JUfcM] £TFlc, #*W**lfi«lcJ;<3-casicAflE 

«.c*iiji-r*at, *«iBttKToi6««KiB3esn*'b 

©"Tfte&Vi. 

[0 0 4 0] &t8091] BaFe,,., (Ti,.,C 
o,.,) ,0,,©8U5fcTr, g&SXaU. 8~2. 2T3fe 
SA*ft7i7-fH*i#;*#l-S7mm. rtg3. lm 
m©ha-l*yj^^lcin3Ib, P$ 0. 6~2. 2mm 

TPMMfSlfcfllU MS4 5MHz~2 0GHzT!5 
WfrttSatteLfc. ft«M*tt©«lj£*$*SH4.CiR-r. 
0 4 Kl^T «k 5 Ic 5 ~ 1 5 GHz KiJ^TJf $ 2mmJW 
TT2 0 d B 6l± 6 n*. 

[0 0 4 1] (£Jfi0!|2] BaFe,,., (Ti,.,M 
n 0 .,) , O, , ©if&jfcT?. MMSX*i3~4T*-5A7jft 
7i7-f H»#tX#*^8fSg*fiatfc8 : 2-6 : 4 
©S&ffl : 3) fcbTlt**fftft«U J¥ 

5 Sri. 6~2. 7mmOi|fflT»t$-&fcTO*^il 
STWTb, «WK#£ffr£Lfc. ^©ttifeBftJK*© 
KiK^ttS:. S&ffiroj£lCTHRR5GHz~l 8 GH 
z©$gffl-t?jl!lSb, -t©»!3te**H 5 IC^T. 0 5 fr 



^T«t5^. 7 GHztA±"C2 0 dB^±OKJR^tt^ 

[0042] mmm^ vnh^wHUA 

M7i7<hBaFe, (Ti,.,Mn,. ( ) .Oufei 
^Zi^l7i7-f hBa, Co, Fe„ O, , (DtStWt. 
X7p+->^ISt$rS»tt3 5:3 5:3 0T*l^4ff 
j£U JP£2. 7mmCD¥«ttftlIbfc^. gftWeX 
fib, ««8ft«flc*f^jsKUfc. 

gftSKSl:TM»St5GHz~l 8 GHz©® 

HTMjfcu ^©»j5&*s*£0 6K:^-r. 0 6 

tfS 0%£U:<i:&oTV>-5. 
[0 0 4 3] t*JS^4] BaFe,,.iAl a 0,.O 

ftriET, «&*xa*o. 6-e<&£*7jfi:7x^ 

ti? uazfl<>3&&mmtk7 6 : 2 4 £LTJP£ 0. 
4 5 mm©^#£ffr&bfc*> ©£&««-?«*! U II 

[0 0 4 4] £©«j^JR#©KiK#tt£, SS^rafe 
CTMStt 5 0 GH z ~ 6 0 GH z 0«fflTil£L, 

0 GHz~5 4GHzf:^T2 0 d B^±©K1Xi4tg 

[0 0 4 5] 

[3S9i©8!i*] *^Bgtr«tn«, fi!*cD7x9-r 
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[0H©fBJWcCf&f£] 

[01] *»«©V h 7*5 >/H HSA*ft7 1 5 

10 [0 2] *%H0FeOtt&fc£«&5#Waiftft0£ 
[0 3] *f6W©Fe©e«UC«k-5«^*1l^«[|Sfe©^ 

{b©-#i£*-r0-e&3. 

[0 4] **W©*K« 1 ©*jft!R«MWt*S%f HTT* 
[0 5] **9i©£*«2©*««C*Htft^"rBI"Tr* 

s. 

[0 6 ] #3£BJ©gl|jg0d 3 ©miS®iR#ttS:^-r0T* 
20 [0 7] *»^OgaB««4 0*jftBft«M*tt*3S-rBrc* 

[0 8] *»eBoifeit»tt©«*^-rHTr*s. 

[«F*©tt¥fclM!] 
1 *%^©«&®JK^ 

3 mwm. 



[01] 
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5 10 15 

JQgft (GHz) 




«** X BuFeu-x CTiMn) 0 . ax O lS 




«fBB¥1 1 - 3 5 4 9 7 2 



[03] [04] 




40 '■■■■'''■»'«■■' 

0 0.5 1 T.5 2 2.5 3 
»** X BiFe, |-»A ] x O n 




(GHz) 



( 7 ) 1 -3 5 4 9 7 2 

b#«--t@i3# 1 *t5v — 3iofc«*f *kb*«— tsi3# m?-*- 



